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CLAIMS 



[Claim (s) ] 

[Claim 1] b) Digitize the pattern of pulse wave and/or 
electrocardio wave which were extracted by a test subject's 
pulse wave and/or electrocardio sensor with which a body 
surface can be equipped, and RO above-mentioned sensor with an 
A/D converter. An operation means to project the chaos 
attractor which embedded the discrete data which is the 
digitized numeric value in the number space which is a virtual 
space which ****** (ed) by mathematical actuation by the pad 
technique of TAKENSU on two-dimensional number space, Ha - - 
with an operation means to compute the rear PUNOFU 
characteristic which is the numeric value which indicated as 
the characteristic extent of the sharp dependency over the 
initial value which is one of the descriptions of chaos to be 
a display means to display projection of this two-dimensional 
number space from the NI above-mentioned chaos attractor 
Diagnostic equipment using the pulse wave and/or heartbeat 
which were extracted from the body surface characterized by 
providing a display means to display the HO above-mentioned 
rear PUNOFU characteristic, and a storage means to memorize the 



HE above -mentioned discrete data and/or a rear PUNOFU 
characteristic . 

[Claim 2] The above-mentioned pulse wave sensor The covering 
section of the shape of a cylinder like object with base which 
can insert a test subjects finger tip section, The 
infrared-emitting diode and photo transistor of this covering 
section which can contact an inside at the finger pad section 
of the above-mentioned finger tip section, respectively are 
arranged. Diagnostic equipment using the pulse wave and/or 
heartbeat which were extracted from the body surface according 
to claim 1 characterized by constituting from photosensor which 
made the optical axis of an infrared-emitting diode and a photo 
transistor cross at the include angle of 2 0 degrees - 30 degrees 
in the interior of the finger tip section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

(b) Field-of -the -invent ion this invention on industry relates 
to the diagnostic equipment using the pulse wave and/or 
heartbeat which were extracted from the body surface, 
(b) Diagnosing the abnormalities of mind and body etc. by 
progress of an electronics technique conventionally 
[ Prior-art ] based on electric measurement results, such as 
an electroencephalogram and an electrocardiogram, is performed. 



(c) It is not performed that current discovers the order by 
which a medical practitioner observing the above-mentioned 
electroencephalogram, an electrocardiogram, etc., and drawing 
a diagnosis is on'ly performed, carried out data processing of 
the above-mentioned measurement data, and endocyst was carried 
out to these data, draws a certain conclusion from this order, 
and Object of the Invention and time derive a diagnosis from 
the conclusion. 

(d) In The means for solving a technical problem this invention 
The pattern of pulse wave and/or electrocardio wave which were 
extracted by a test subject's pulse wave and/or electrocardio 
sensor with which a body surface can be equipped, and 
above-mentioned sensor are digitized with an A/D converter. An 
operation means to project the chaos attractor which embedded 
the discrete data which is the digitized numeric value in the 
number space which is a virtual space which ****** (ed) by 
mathematical actuation by the pad technique of TAKENSU on 
two-dimensional number space, An operation means to compute the 
rear PUNOFU characteristic which is the numeric value which 
indicated as the characteristic extent of the sharp dependency 
over the initial value which is one of the descriptions of chaos 
to be a display means to display projection of this 
two-dimensional number space from the above-mentioned chaos 
attractor, Let diagnostic equipment using the pulse wave and/or 
heartbeat which were extracted from the body surface 
characterized by providing a display means to display the 
above-mentioned rear PUNOFU characteristic, and a storage 
means to memorize the above-mentioned discrete data and/or a 
rear PUNOFU characteristic be an offer plug. 

Moreover, it has the description also in having arranged the 
covering section of the shape of a cylinder like object with 
base which can insert a test subject's finger tip section, and 
the infrared-emitting diode and photo transistor which can 
contact the inside of this covering section at the finger pad 
section of the above-mentioned finger tip section, 
respectively for the above-mentioned pulse wave sensor, and 



having constituted from photosensor which made the optical axis 
of an infrared-emitting diode and a photo transistor cross at 
the include angle of 2 0 degrees - 30 degrees in the interior 
of the finger tip section. 

(e) If an operation and effectiveness ****, and chaos are 
explained, it will set to this invention. The confusion used 
as contrasted with the cosmos which is an integrated object with 
orderly chaos, Although mean the integrated object which may 
also contain the above-mentioned cosmos unlike anti -order, it 
has a regulation and principle nature, it is mathematical and 
the concept defined clearly physically and the principle itself 
follows the causality Future prediction of a result is the 
phenomenon without ********** which becomes indefinite in a 
probability. 

That is, in spite of being deterministic, it is the phenomenon 
in which few errors are amplified under nonlinear effect and 
become ********** in fact, and run DAMUNESU generated 
deterministically is chaos. 

Therefore, chaos shows whether it was supposed conventionally 
that it will not be caught probable and that the becoming 
phenomenon can predict for the purpose of the ability to derive 
the order structure while showing that there is a fundamental 
limitation in predictability. 

Moreover, it is the mathematical structure object which the 
behavior of the system which called the chaos attractor the 
topology by which the long-term behavior of chaos is 
characterized, and generated chaos converges. 
The result of having analyzed the pulse wave and/or 
electrocardio data point which were extracted from the body 
surface from this viewpoint, The chaos attractor which embedded 
the data of the pulse wave which these belong to the 
above-mentioned chaos, and belongs to the phenomenon which can 
predict a pulse wave and/or an electrocardio data point, 
therefore was especially extracted from the finger tip section 
in number space, The rear PUNOFU characteristic which shows 
extent of the sharp dependency over the initial value which is 



one of the descriptions of chaos, i.e., an initial value 
dependency, discovered that it was closely related to the 
information processing within a brain of a test subject. 
It can display with display means, such as CRT, by embedding 
the pulse wave and/or electrocardio data point which were 
extracted from the body surface by the pad technique of TAKENSU 
in 4 number-of -dimension space based on this knowledge, 
projecting this on the number space of three dimensions, and 
subsequently to two-dimensional number space projecting it. 
Moreover, it can consider as the data of a diagnosis by carrying 
out data processing of the above-mentioned chaos attractor, and 
asking for a rear PUNOFU characteristic, 
thus between the chaos attractor and/or rear PUNOFU 
characteristic which were displayed, and a test subject's 
conditions -- the -- the [ 8a Fig. - ] -- since there is 
correspondence as shown in lib Fig. , the condition of mind and 
body including a test subject 's mental condition can be grasped 
correctly. 

Moreover, it is considered to be based on the following reasons 
that there is relation with the as close pulse wave data 
extracted from the finger tip section as the information 
processing within a brain. 

The blood flow and the autonomic nerve are concentrating on the 
digiti-manus cusped part. 

Moreover, if a hand is called 2nd brain and seen embryologically , 
it has relation with close hand and brain cerebral 
development and development of a hand are performed in 
synchronization . 

The rate of the area of the hand (finger tip section) occupied 
to a cerebral somatosensory area and the motor area is very 
large . 

Moreover, the covering section of the shape of a cylinder like 
object with base which can insert a test subject's finger tip 
section, and the infrared-emitting diode and photo transistor 
which can contact the inside of this covering section at the 
finger pad section of the above-mentioned finger tip section, 



respectively are arranged. By having made the optical axis of 
an infrared-emitting diode and a photo transistor cross at the 
include angle of 20 degrees - 30 degrees in the interior of the 
finger tip section The wave-like electrical potential 
difference which corresponded to the pulse wave of the finger 
tip section correctly can be made to output from this sensor 
by reflecting the infrared radiation on which it was projected 
from the infrared-emitting diode inside the finger tip section, 
and carrying out incidence of this to a photo transistor, 
covering outdoor daylight by the covering section. 
(**) Explain the example of example this invention with 
reference to an attached drawing. 

Fig . 1 shows diagnostic equipment (A) and this diagnostic 
equipment consists of a CRT display (6) as the small computer 
(5) as a pulse wave sensor (1) , an electrocardiograph (2) , an 
operational amplifier (3) , an A/D converter (4) , an operation 
means, and a storage means, and a display means and a printer 
(7), and a power source (8) that supplies power to these. 
It is for equipping a test subject's finger tip section with 
a pulse wave sensor (1) , and extracting a pulse wave from this 
finger tip section. As shown in Fig . 2 , it consists of flexible 
and the photosensors (14) formed in the inside of the covering 
section (12) which forms the material which has 
protection- from- light nature in the shape of a cylinder like 
object with base, and enabled it to insert a test subject's 
finger tip section (11), and this covering section (12) , such 
as black sponge rubber. 

Photosensor (14) is attached in the inside of the covering 
section (12) . It consists of the infrared-emitting diodes (15) 
and photo transistors (16) whose contact was enabled 
respectively at the finger pad section (13) of a test subject's 
finger tip section (11) , The optical axis (15a) (16a) of an 
infrared-emitting diode (15) and a photo transistor (16) inside 
the finger tip section (11) By reflecting infrared radiation 
with a wavelength of 94 0nm which was made to cross at the include 
angle of 2 0 degrees - 3 0 degrees, and was projected from the 



infrared-emitting diode (15) inside the above-mentioned finger 
tip section (11) , and carrying out incidence of this reflected 
light to a photo transistor (16) The pulse wave in a test 
subject's finger tip section (11) can be measured, and this can 
be outputted as an electrical potential difference. 
In addition, the point of an infrared-emitting diode (15) and 
a photo transistor (16) is equipped with the convex lens, 
respectively. (17) is a regulated power supply. 

Fig . 3 is a circuit diagram of photosensor (14) . 

The pulse wave sensor (1) is constituted as mentioned above, 
about the covering section (12) with which a test subject's 
finger tip section (11) is equipped, they are flexible and 
having formed in the shape of a cylinder like object with base 
for the material which has protection- from- light nature, the 
attachment and detachment to the finger tip section (11) are 
easy for it, and there is no effect of outdoor daylight in 
measurement of a pulse wave, it stabilizes the stowed position 
of photosensor (14) , and can measure a pulse wave correctly. 
An operational amplifier (3) amplifies the output voltage of 
the above-mentioned photosensor (14) and an electrocardiograph 
(2) with an amplification factor respectively fixed to accuracy, 
and outputs it to the following A/D converter (4) . 
Whenever it changes the output voltage of an operational 
amplifier (3) into a 12-bit digital signal, it outputs to the 
following small computer (5) as a pulse wave or discrete data 
of an electrocardio wave and the output request signal from a 
small computer (5) is inputted into this A/D converter (4) , he 
is trying for an A/D converter (4) to output the above-mentioned 
digital signal. 

The small computer (5) has the various calculation functions 
explained below, the function which outputs the result of an 
operation etc . to a CRT display (6) and a printer (7), the pulse 
wave and/or the discrete data of an electrocardio wave which 
were inputted from the A/D converter (4) , and the function to 
memorize the result of the above-mentioned operation etc. 
First, the overall procedure of a small computer (5) is 



explained with reference to Fig . 4 . 

If a small computer (5) is started (100) , initialization (101) 
is performed first and set up the direction of a look of 4 
number-of -dimension space mentioned later (102) , and will 
compute beforehand the constant frequently used for the various 
operations of discrete data processing of a pulse wave and/or 
a heartbeat, it will be made to memorize (103) , a CRT display 

(6) will be opened (104) , and a menu will be displayed (105) . 
The power-on sequence which receives the power-on response from 
an A/D converter (4) , and changes diagnostic equipment (A) into 

an usable condition as shown to a menu in Fig . 5 (107) , The 

clearance (108) of a chaos attractor viewing window, zoom-in 
which enlarges a chaos attractor display size (109) , The zoom 
out (110) which makes a chaos attractor display size small, the 
pulse wave (111) which displays data in a window as it is settled 

[ wave ] , preservation (112) of data, and reading of the saved 
data, The display (116) of the chaos attractor of the data, 
rotation of the chaos attractor by the direction modification 
of a look of 4 number-of -dimension space (113) (in addition) 
Three patterns of include angles which the pulse wave and/or 
the shell size of an electrocardio wave which were discovered 
by the trial to current tend to grasp are registered. The 
discrete data of the pulse wave of 10000 points and/or a 
heartbeat are collected with the sampling period of 200Hz which 
enables it to specify these easily. There are degree data (114) 
drawn on a window as a chaos attractor, END (115) which 
terminates actuation of diagnostic equipment (A) . 
Next, the operation for a chaos attractor display is explained 
taking the case of a pulse wave. In addition, processing of an 
electrocardio wave is the same as that of the case of a pattern 
of pulse wave. 

Fig. 6 shows the outline of the above-mentioned operation, 

disassembles a pattern of pulse wave into 12 bits with the 
sampling period of 200Hz, creates discrete data (120) , embeds 
4 number-of -dimension ****** for this discrete data by the pad 
technique of TAKENSU, and creates a chaos attractor (121) . 



The chaos attractor of 4 number-of -dimension space is projected 
on the number space of three dimensions (122) . 
The chaos attractor projected on the number space of three 
dimensions is projected on two-dimensional number space, and 
it outputs to a screen (123) . It is carried out in the sequence 
to say. 

In addition, calling a menu during the above-mentioned 
operation, rotating a chaos attractor, and enabling it to see 
from the direction of arbitration, expansion of a chaos 
attractor, contraction and preservation of discrete data, 
reading of the saved discrete data, and the display of the chaos 
attractor computed from the discrete data are possible. 
Moreover, in order to raise operation speed, the discrete data 
from an A/D converter (4) is used as integer type, and the 
constant frequently used for the above-mentioned operation is 
computed beforehand, and is made to memorize. 
In addition, in the above-mentioned operation, embedding 
discrete data by the pad technique of TAKENSU in 4 
number-of -dimension space The numeric value in the time of 
there being discrete data inputted into a small computer (5) 
one after another is made into the numeric value X of the 1st 
shaft. From this time, the numeric value Z of the 3rd shaft, 
and the 30th numeric value for the numeric value Y of the 2nd 
shaft, and the 20th numeric value (if it considers as the fixed 
spacing tau= 10) as a numeric value W of the 4th shaft [ the 
10th numeric value ] A 4 -dimensional vector is made to form for 
these numeric values, and it does in this way. The following 
vector The 1st piece, It is forming for the 11th piece, the 21st 
piece, and the 31st numeric value X, Y, Z, and W, and forming 
the chaos attractor computed from the discrete data by the 
vector of a large number created in this way in 4 
number-of -dimension space. 

And in order to make unit -vector nl= (nl, n2, n3, n4) of the 
visual direction of 4 number-of -dimension space in agreement 
with the 4th shaft, the next matrix count is performed and each 
vector (X, Y, Z, W) is changed into (X 1 , Y', Z', W). 



By the way, since the chaos attractor formed in 4 
number-of -dimension space cannot be displayed as a graphic form 
with a CRT display (6) , it performs the next matrix count and 
computes coordinate X" of the projecting point to the number 
space of three dimensions, Y 11 , and Z 



And coordinate X** which projected the coordinate of the 
above-mentioned number space of three dimensions on 
two-dimensional number space, and Y** are computed by count of 
a degree type . 

X** =Y " COS beta-X"cosalphaY **=Z" -X**tanbeta, however alpha 
and beta are include angles which x of the number space of three 
dimensions and the y-axis make with x of two-dimensional number 
space, and the y-axis. 

Thus, coordinate X** of the obtained two-dimensional number 
space and Y** are outputted to the CRT display (6) as a display 
means, or a printer (7) , and it is made the data of a diagnosis. 
Next, a rear PUNOFU characteristic is explained. 
Chaos has the property for which it depends to initial value 
strongly. This property is called initial value dependency and 
the numeric value which showed extent of an initial value 



dependency as the characteristic is called rear PUNOFU 
characteristic . 

And the distance between two orbits which approached among the 
orbits which a chaos attractor draws can ask for this rear 
PUNOFU characteristic by certain calculating how much it 
separates, if unit time amount progress is carried out. 
Next, the theoretical count approach for asking for a rear 
PUNOFU characteristic is explained. 

As shown in Fi g. 12 , the orbit used as criteria x(t) t= {0, 
1, and 2 --ntau}, When distance of y (tau) , and x (0) and y (0) 
is set to d (0) for the previous point which progressed the orbit 
in which y (tau) and y (0) exist the point which approached x 
(tau) and x (0) in the previous point which progressed tau time 
from x (0) tau time from y (t) and y (0) , The distance d (tau) 
of x (tau) and y (tau) can be expressed with a degree type. 
d(tau) =d(0) elambdatau the numeric value lambda as which 
the distance between the orbits which were close at first 
expresses expanding exponentially with time amount, and this 
indicated the dilation ratio of this distance to be as the 
characteristic is a rear PUNOFU characteristic. 
And the rear PUNOFU characteristic lambda is computable by the 
degree type . 

d(tau) =d(0) elambdatauelambda tau=d (tau) / d(0) lambda 
tau=loge {d (tau)/d (0)} 

Lambda=loge {d (tau)/d (0) } /tau, next the concrete calculation 
approach of a rear PUNOFU characteristic based on the 
above-mentioned theory are explained. 

Orbit x used as criteria (t) When there is t= {0, 1, and 2 --ntau}, 

it intersects perpendicularly with vector x(0)x(l), and the 

orbit in which yO (0) and yO (0) exist the point which only a 

certain unit distance left is set to yO (t) . 

the distance of x (0) and yO (0) -- dO (0) -- carrying out 

the point after tau time amount of Point x (0) -- x (tau) and 

y -- the point after tau time amount ofO (0) y -- distance 

of 0 (tau) , and x (tau) andy (tau) is set to d (tau) . 

The point which exists in the same direction as a vector x 



(tau)yO (tau) , and only a certain unit distance left Next, yl 
(0) , Distance of yl (tau) , and x (2tau) andyl (tau) is set [ the 
orbit in which yl (0) exists / the distance of yl (t) and x (tau) 
andyl (0) / the point after dl (0) and tau time amount of x 
(tau) ] to dl (tau) for the point after x (2tau) and tau time 
amount of yl (0) . 

The point which exists in the same direction as a vector x 
(2tau)yl (tau) , and only a certain unit distance left Next, y2 
(0) , Distance of y2 (tau) , and x (3tau) andy2 (tau) is set [ the 
distance of x (2tau) andy2 (0) / the point after d2 (0) and tau 
time amount of x (2tau) ] to d2 (tau) for the point after x (3tau) 
and tau time amount of y2(0) . 

By repeating this actuation, by the first tau time amount, in 
dO (tau) /d0 (0) twice and the following tau time amount In dl 
(tau)/dl (0) twice and its following tau time amount, it turns 
out that the distance of x (t) orbit and a contiguity orbit is 
expanded, and it becomes dn-1 (tau) /dn-1 (0) after ntau time 
amount only d2 (tau)/d2 (0) twice. 

Since the rear PUNOFU characteristic lambda is the average of 
the dilation ratio of the distance between the orbits per unit 
time amount, it can ask for it by the degree type. 



Although the above is the calculation approach of the 
theoretical rear PUNOFU characteristic lambda, it is difficult 
the above to calculate the rear PUNOFU characteristic of the 
discrete data actually extracted from a test subjects body 
surface by this count approach. 

Since the data with which the reason is used as a model of the 
logical rear PUNOFU characteristic count approach can be making 
the formula (mathematical model) defined suitably able to 
generate the data of chaos, therefore can take the data of 
continuous infinity, they can fulfill the monograph affair 
described below. 

On the other hand, in the discrete data actually extracted from 



a test subject's body surface, a data point cannot necessarily 
be taken in the location which number space desires, and the 
number of data is also limited. Therefore, although it is 
required for vector A' (unit vector) in the point A with 4 
** -dimensional vector orbit to exist in an orbital rectangular 
location, there is not necessarily this in the discrete data 
actually extracted from a test subject's body surface. 
Moreover, although it is required for the following vector B" 
(unit vector) in a certain point B to exist in the rectangular 
location of the orbit in Point B, this is not necessarily surely 
found actually. 

Moreover, although it is required for vector B' and the B-" 
angle to make to be small , it is not necessarily actually small . 
** Although the vector in each point approximated most is looked 
for there, if it refers only to the conditions that it is only 
close to B' , for example, when looking for said vector B", the 
vector in the next point of Point B may be taken. 
** Since the number of data is limited, if Point A is near the 
termination of a discrete data group, the following data point 
(point of having added tau to Point A) cannot be taken. 
** Although a pulse wave and/or an electrocardio wave serve as 
12-bit discrete data by A/D conversion, since this is also the 
number of finite, the separate data point may be the same value. 
So, in this invention, it has set as follows [ the conditions 
of employment of the data point used for rear PUNOFU 
characteristic count ] . 

That is, in 4 -dimensional space, a cone with the small vertical 
angle which placed top-most vertices on the above-mentioned 
orbit, and used vector B' as the center line is set up, and the 
vector in this cone was adopted. 

Unless said vector B" is very small and is an orbital direction 
and the abbreviation same direction, possibility of taking the 
vector of the next point is avoidable with the above, 
moreover if the include angle theta to the orbit of each 
vector makes the vector of (X, Y, Z, W) , and an orbital direct ion 
(X', Y', Z», W) for the vector of each data 



It can come out and compute and the orthogonality of a vector 
and an orbit can be checked by this. 

Moreover, even if said vector B" is very small and is an orbital 
direction and the abbreviation same direction by setting up the 
upper limit and minimum of each absolute value of a vector, and 
adopting the vector which is within the limits of this, 
possibility of taking the vector of the next point is avoidable. 
In addition, the above-mentioned range can observe said chaos 
attractor, and convergence can set up a good value most. 
Thus, the elongation percentage of each taken vector is changed 
into the logarithm which used 2 as the bottom, and let the 
arithmetic mean value of this be the 1st rear PUNOFU 
characteristic lambda 1. 

in order to perform the above-mentioned count -- the inside of 
a small computer (5) -- the -- the [ 7a Fig. and ] -- the program 
(50) shown in 7b Fig. is stored. 

That is, if the operation of the rear PUNOFU characteristic 
lambda 1 is started, the point A used as the criteria for judging 
the conditions of employment of a data point near (51) and the 
start edge of the vector orbit of the above first will be set 
up (52) . In addition, this point A is postponed with advance 
of count . 

next, the case where it judges whether it is **** it is possible 
to take the following point B (only tau next point) , and there 
are (53) and allowances -- this (53Y) point B - - as the following 
point adopting --a data point temporary at (54) and this 
point B searching -- (55) if found (55Y) -- a data point 
temporary from the following point -- searching (56) and (57) 
which are searched from the head of discrete data if not found. 
Next, if the data point which carried out in this way and was 
found conforms to the above-mentioned conditions of employment 
(58Y) this data point adopting (59) if there is nothing 
(58Ns) -- the range of the magnitude of a vector in data point 



conditions of employment updating -- (60) If it has not 
deviated from the upper limit of this range (61Ns) and has 
returned and deviated to the step (55) (61Y) , a reference point 
A will be moved to the following point B, and it will return 
to (62) and a step (53) . Thus, if it judges whether it is 
possible for the adopted data point for vector A' mentioned 
above to develop into vector B' and there are (63) and 
allowances (63Y) , an orthogonality with the orbit of vector B 1 
will be checked (64) . In addition, at a step (63) , when 
hard-pressed (63Ns) , and when it does not lie at right angles 
at a step (64) (64Ns) , it returns to a step (55) . 
By judging whether it is during the below-mentioned retry, if 
it is during (65) and a retry (65Y) , the angle with the last 
vector to make will be computed. And when (66) and this angle 
are large (66L) To a step (55) , return, when small (66S) , and 
when it is not during a retry at said step (65) (65Ns) , vector 
B» is decided as a vector into which it developed from vector 
A' (67) . 

And Point A and vector A 1 are made to memorize for a retry (68) . 
In addition, an operation will be terminated if allowances to 
take the following point at a step (53) are lost on the occasion 
of the terminal of an operation (53Ns) (E) . 

next -- if (70) and this vector B" do not conform to data point 
conditions of employment in search of temporary vector B" in 
Point B (71Ns) the range of the magnitude of a vector of the 
above-mentioned conditions updating -- (72) -- if it has 
still deviated from the upper limit (73Y) , a retry flag will 
be set and it will return to (74) and a step (55) . 
Moreover, if it has not deviated from the upper limit at a step 
(73) (73Ns) , it returns to a step (70) . 

And if there is vector B" which suited data point conditions 
of employment at the step (71) (71Y) a ****** [ that this vector 
B" lies at right angles to an orbit ] judging -- (75) , if 
it does not lie at right angles (75Ns) Each [ return and / when 
it lies at right angles (75Y) / in Point B ] vector B f , and the 
include angle of B " to make are computed to a step (70) . (76) , 



It judges whether B " is contained whether this include angle 
is fully small and in the above-mentioned cone. When (77) and 
an include angle are not small (77Ns) Return and when small 
(77Y) , the elongation percentage from vector A' by having moved 
to Point B from Point A to vector B 1 is changed into the 
logarithm which used 2 as the bottom, and it considers as the 
1st rear PUNOFU characteristic lambda 1 by making (78) and this 
numeric value into the arithmetic mean at a step (70) (79) . 
It judges whether the point B which is carrying out current 
count is the termination of discrete data. And (80), If it is 
not termination (80Ns) , the above-mentioned point B will be 
substituted for the reference point (equivalent to the 
aforementioned point A) of count next time. (81) , Vector B" is 
changed into a unit vector, and it substitutes for the criteria 
vector (equivalent to aforementioned vector B') of count next 
time. (82), Point B and vector B 1 are made to memorize for a 
retry, and the next point of (83) and Point B is computed. (84) , 
The coordinate for the rectangular check of the vector which 
computes the vector into which it developed from the criteria 
vector of the computed following point, and is used in count 
(85) and next time is updated, and return and the 
above-mentioned count are repeated to (86) and a step (70) . 
In addition, an operation will be terminated if Point B is 
judged to be the termination of discrete data at a step (80) 
(80Y) (E) . That is, the reference point which suits data point 
conditions of employment with reference to vector B' in the 
following point is mainly searched with step (52) - (68) . Step 
(70) He is trying to search with - (77) the developed vector 
which suits these conditions. As mentioned above By setting up 
the conditions of employment of the data point to adopt, and 
searching the data point which suited this condition When it 
prevents that a disqualified data point is included in count 
and a proper data point moreover is not found The data point 
retrieval in the point is not abandoned, but the setting range 
of the magnitude of a vector of conditions of employment is 
extended and searched, it is having adopted the second best data 



point, and the 1st rear PUNOFU characteristic lambda 1 can be 
computed in a high precision. 

Next, count of the 2nd rear PUNOFU characteristic lambda 2 is 
explained. 

Are the same as count of the 1st rear PUNOFU characteristic 
lambda 1 which also mentioned above fundamentally count of the 
2nd rear PUNOFU characteristic lambda 2. Take the vector A2 and 
A3 which suited data point conditions of employment in the point 
Al, and triangle A1-A2-A3 is formed in 4 number-of -dimension 
space. Next, form triangle B1-B-2-B3 by vector B-2 into which 
a vector A2 and A3 developed by the following point Bl, and B3 , 
and triangle Bl-B'-B" is formed by proper vector B 1 newly 
further taken with the point Bl, and B ". When triangle 
B1-B-2-B3 and the triangle Bl-B'-B" include angle to make are 
small enough, The elongation percentage of the area from 
triangle A1-A2-A3 to triangle B1-B-2-B3 is computed, this is 
changed into the logarithm which used 2 as the bottom, and the 
2nd rear PUNOFU characteristic lambda 2 is computed by carrying 
out the arithmetic mean of this numeric value. 
In addition, the include angle which three square shapes each 
make had the include angle which vector B-2, the synthetic 
vector of B3 , and vector B 1 and a B-" synthetic vector make, 
and made it the include angle which the above-mentioned 
triangle makes . 

Next, correspondence with a chaos attractor and a rear PUNOFU 
characteristic, and a test subject's condition is explained, 
the -- the chaos attractor of the pulse wave data in the 
condition that a certain test subject (Mr. [ H ] , a male, and 
health) relaxes 8a Fig. — it is — the --8b Fig. is a thing 
in the condition that this test subject is reading a book 
(magazine) . 

Although the graphic form of a chaos attractor tends to contract 
and contraction of the width of face of the direction of the 
upper right- lower left is slight like reading when information 
processing within a brain is performed actively if both the 
above-mentioned drawings are compared, contraction of the 



width of face of the direction of the upper left-lower right 
is remarkable. 

Moreover, the spiral partial structure of the upper right part 
of a chaos attractor is dense clearly compared with the time 
of a relaxation. 

the --9a Fig., when another test subject (Mr. [ K ] , a woman, 
and health) relaxes the -- 9b Fig. -- the [ reading 
(mathematical text) and ] -- 9c Fig. , while reading a book (book 
of comics) The 9thd Fig. is the chaos attractor of the pulse 
wave data when looking at the beautiful picture vacantly, the 
magnitude of a graphic form has a small time of looking at the 
time of relaxing, and the beautiful picture, and the time of 
reading a book is large. 

However, in the time of reading the mathematical text, and the 
time of reading the book of comics, the latter graphic form is 
smaller and the existence of a test subject's interest shows 
that a difference is in extent of consciousness concentration, 
as for the two above-mentioned examples, in common with both, 
the information processing within a brain becomes active for 
a test subject with healthy both alike -- following -- 
partial structure **-> the thing to which it becomes dense 
and concentration of consciousness becomes high and which it 
is alike, and it follows and a graphic form reduces hears. 
Moreover, it is thought that they have semantics with the same 
test subject's larger change of state than the comparison 
between test subjects since few differences and constructional 
details of magnitude of a graphic form can consider individual 
difference . 

Moreover, it corresponds as well as the result which is small 
as it becomes small as, as for the 1st rear PUNOFU 
characteristic lambda 1, concentration of consciousness 
becomes high, although the rear PUNOFU characteristic is 
indicated in the lower part of a drawing, respectively, and, 
as for the 2nd rear PUNOFU characteristic lambda 2, the 
information processing within a brain becomes active, and was 
obtained from the chaos attractor of the above [ case / of a 



healthy test subject ] . 

the the [ before the therapy of Mr. S in whom 10a Fig. has 
the clinical recording of neurosis, and ] the [ under the 
therapy to 10b Fig. , and ] 10c Fig. shows the chaos attractor 
in a relaxed state after recovery by the therapy, the graphic 
form before a therapy is extremely small, a graphic form expands 
after recovery and it serves as Doshisha University mostly with 
the health person. Moreover, spiral partial structure moves to 
upper right direction, and is carrying out the lap to the edge 
of a graphic form, and the difference of therapy before and the 
recovery back is clear. 

The 1st rear PUNOFU characteristic lambda 1 is larger than 
therapy before, although therapy before is small, it becomes 
large during a therapy and after recovery is smaller than under 
a therapy. 

In addition, Morita psychotherapy is used for the therapy of 
the above-mentioned neurosis. Fixed time amount hold of the 
patient is carried out in the silent room where this cure is 
dark, and it is carried out by intercepting the stimulus from 
the external world in the meantime. 

It is thought that the symptom of neurosis would be presented 
to it since consciousness concentrated too much when 
extrapolating transition of the above-mentioned 1st rear 
PUNOFU characteristic lambda 1 at the conclusion obtained by 
the health person. 

although the 2nd rear PUNOFU characteristic lambda 2 is 
maintaining the same level a therapy front and during the 
therapy, after recovery is small and ** whose information 
processing within a brain was not active shows that information 
processing within a brain came to be actively performed after 
recovery a therapy front and during the therapy, 
the -- 11a Fig. -- the [ a health person and ] lib Fig. is 
the chaos attractor of the electrocardio data point extracted 
with the electrocardiograph (2) from the heart disease patient 
under arrhythmia therapy at present, and both are the things 
of a relaxed state. 



To being an abbreviation bow configuration with the profile 
clear when both graphic form is compared to which a health 
person's graphic form serves as a hand extended on all sides 
from the node from two loop formations/ a configuration becomes 
complicated and, as for a heart disease patient's thing, the 
structure of upper left direction is confused especially. 
By reference, with 2 . 9**0 . 1 , a health person ' s 1st rear PUNOFU 
characteristic lambda 1 is small, and corresponds as well as 
the structure of a graphic form. 

The pulse wave data of the test subject who extracted with the 
pulse wave sensor (1) and the electrocardiograph (2) as 
mentioned above in this example, respectively, and an 
electrocardio data point to a pulse wave, and the chaos 
attractor of a heartbeat, By computing the 1st and 2nd rear 
PUNOFU characteristics lambdal and lambda2 / and displaying on 
a CRT display It is possible to diagnose the condition of mind 
and body including a test subject's state of mind. The very 
objective diagnosis which extracts order from the 
above-mentioned data which are visible to random apparently 
especially logically, and does not have a difference by the 
difference in a diagnostic person since the chaos attractor and 
rear PUNOFU characteristic which show the condition of mind and 
body based on this order are expressed can be drawn. 
In addition, since convergence of the chaos attractor mentioned 
above and the 1st and 2nd rear PUNOFU characteristics lambdal 
and lambda2 correspond well, it has proved that the method of 
calculating the 1st and 2nd rear PUNOFU characteristics lambdal 
and lambda2 in this example is proper. 



[Translation done . ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the 
translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The explanatory view showing the configuration of the 
diagnostic equipment which Fig. 1 requires for this invention, 
the cross-section explanatory view showing [ 2 ] the structure 
of a pulse wave sensor, The explanatory view showing [ 3_ ] the 
overall procedure of a pulse wave and an electrocardio data 
point, as for the circuit diagram of photosensor, and Fig. 4 , 
Fig. 5 the explanatory view of a menu, and Fig. 6 The explanatory 
view of the operation procedure for a chaos attractor display, 
the -- the [ 7a Fig. and ] the [ the flow chart of data 
processing with which 7b Fig. asks for a rear PUNOFU 
characteristic, and ] -- the [ 8a Fig. - ] -- 10c Fig. the 
[ the chaos attractor of a pulse wave, and ] -- the [ 11a Fig. 
and ] -- lib Fig. is the chaos attractor of an electrocardio 
data point, and Fig. 12 is an explanatory view of rear PUNOFU 
characteristic count . 
(A) : Diagnostic equipment 

(1) : Pulse wave sensor 

(2) : Electrocardiograph 

(5) : Small computer (an operation means, storage means) 

(6) : CRT display (display means) 
(11) : Finger tip section 

(14) : Photosensor 

(15) : Infrared-emitting diode 

(16) : Photo transistor 



[Translation done.] 
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